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ls - INTRODUCTION

Prototype Model #2 of the RS-6A was submitted to the Anmalysis
and Appraisal Unit of Research and Development for prototype approval
testing, The following tests were conducted to determine whether or
not the set meets specifications.

2.+ SUMMARY

The RS-6A is an extended range copy of the RS-6 covering the
frequency spectrum between 4.5 and 22 mcs. Except for a few minor
electrical and mechanical changes, it is a duplicate of the RS-6,

Excessive crystal current, failure to key properly, and faulty

plugs and sockets are some of its shortcomings which warranted re-
jection of the unit as a prototype,

3. Receiver Tests

3.1, Antenna Input Impedance

Band Frequency (mcs) Impedance (ohms)
Lo5 233
Low 7.0 : ' 367 .
10.0 ‘ 418
10,0 o 233
High 16,0 310
22,0 221
Sig. Gen, *
2 volt R.F. Bridge Null Revr
unmod,
‘ Y
RR~6A

~ (Gain Max.- BFO on)
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3020 Sensitivity

3*
Freq, Raw Noise 10 db, S/ Raw Sensitivity ‘
(mes) AM W] we  AM Cw AM CW
B0 off, BFO max, BO off, BFO max, | FFO off, BFO max,
T (uw) (o) (uv) (uv) (uv) (uv)
hob 0,63 0,18 2.0 1.9 13.5 42
7.0 0,40 0,09 1.75 1,35 12,4 3.7
10,0 0.63 0,22 1,60 1.35 11.3 3,0
10,0 0,40 0,10 2.5 1.25 15,0 5.3
16,0 0,40 0,03 3.2 1.35 22,0 7.0
22,0 0.90 0,30 2,9 2,60 19.0 4o8

3% Input for output of 5 mw,
##* Carrier » Mod, + Noise

Noise
) R.F. Sig. Gen, RR-6A .| Output
Output & Mod, as req'd 3;8,\2&1118 (Gain Max.) Meter ‘
(4000 ohms);
Voltmeter |-
3.3. Selectivity
See Graph of Figure #1
Sig. Gen, RR~6A Output Meter
Output as req!d HP—WWYWH Gain Max, 4000 ehms
L4OO cps. Mod. 30% 330 ehms | BEFO off., 5 mw
LR Freq. || ’ '
Standard » Test Freq. 605 mes,
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N e

Stability
3.4ols Frequency Stability During Warm-lp
See Graph of Figure #2
Standard ‘ BFO on
3.4.2, Frequency Stability Vs, Line Voltage
Frequmcy | Line Voltage Deviation 'Stabilityr
(mes) (volts) (cps) )
< Hdo Freg. Shift
7.0 110 - less than
120 LOO cps, ' :
130 . 000057
’ 100 0o
16,0 110 =200
120 : ~800
130 -1400 0,0088

3.3

3°h°h°

Same test set-up as used in Section 3.4.1.

Nominal Line Veltage: 120 V.A.C.

Hand Capacity Effect
With the receiver tuned to 7 mes. it is possible to shift the L.O.
frequency 100 cycles by hand capacity. At 16 mcs., it can be shifted
200 cycles,
Mechanical Stability

At 7 mecs., with abnormally rough handling, the L.O. frequency shifted
1,25 kes, '

At 16 mcs., with abnormally rough handling, the L.O. frequency shifted
2.0 kes, .

{

Declassified and Approved For Release 2012/09/12 : CIA-RDP78-03424A001400080034-3



Declassified and Approved For Release 2012/09/12 : CIA-RDP78-03424A001400080034-3
@ Page 4

3.5 Image Rejection Ratio

Frequency Rejection Ratio

(mes) ' (db)

Le5 55

700 ’ 1‘»0 .
10,0 | 32,5 Y
10,0 b2

16.0 30

22,0 . : 26 ,
Sig. Gen, ‘ RR-6A Output
25 uv, 400 eps | | Gain set for S.0. Meter
Mod 30% ' BFO off 4000 ohms
See below 330 ohms Smw

The signal generator output, at the image frequency, was adjusted so
that the audio output meter indicated standard output. :
( I.F. Freq. = 456 kcs,).

3,6, I, F. Rejection Ratio

Frequency Rejection Ratio
(mcs) " (db)
heS ¢ 80,0 b
7.0 84,5
10,0 83,0 ?
10,0 84,0
16.0 _ 83.2
22,0 92,5

The test set-up was the same as used in Section 3.5 except that the
signal generator output at the I.F. frequency was adjusted to obtain
standard audio output from the RR-6A,

4

A
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3.7, Cross Modulation Products

Band Test Frequency ‘1 Cross Sigr)xal Rejection
: (db)
¥

Low Lo6 mcs.(diff. freq.) 87.7
‘ 10,0 mcs.(sum freq.) 83.9

High 10,0 mes.(diff. freq.) 96.5
22,0 mcs.(sum freq.) - 94,0

@ Sig. Gen.
200,000 uv. Unmod. | 660 ohms

RR-6A
BFO max,
Gain set for S.0.

Sig. G'en¢ —Iww.
200,000 uv, Unmod, | 660 ehms

Output Meter .
4000 ohms
1l mw

C
3.8, Overall Audio Respdnse

See Graph of Figure #3

Audio ' Sig. Gen. RR-6A
Oscillator - 25 uv, MM BO off
( 40-2000 cps) Mod 30% 330 ohms |Gain set for S.0.

Output Meter
L4000 ohms
10 mw

. Declassified and Approved For Release 2012/09/12 : CIA-RDP78-03424A001400080034-3
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3.11,
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Tuning Dial Accuracy
Frequency Error
(mes.) %
heb 0.31
7.0 0.58
10,0 0,19
10.0 0,01
16.0 0.37
22,0 0,18
LR Frequency —A—] RR-6A
Standard BO on
o ,4".! -
Resettability
Frequency *Maximum Error
(mes.) %
7.0 0.04
16.0 0,07

Same test set-up as in Section 3.9,

Calibration Oscillater Accuracy

The calibration escillator accuracy is in excess of an operator's

ability to set the f1duc1ary hairline to the dial,
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3,12, O Tuning Range
BFO Setting Frequency (cps)
— Maximam 3850
-3 - 3050
-2 1950
-1 1050
0 0 “
1 1425 ¥
2 2700
3 3400
~ Maxiwum 3250
Sig. Gen. AR RR-6A Output Meter
. Unmed, 330 otms BFO as regq'd 4000 ohms
Test Freq. Audio Oscilloscepe -
' 5 mes, Oscillator
3,13, Lecal Oscillator Pulling
7 mcs; Reducing the receiver gain from maximum to min:i.mum pulla
the oscillator 300 cycles.
Increasing the R.F. signal input from 2 to 200,000 micx‘él
volts pulls the oscillator 50 cycles.

16 mcs, Reducing the receiver gain from maximum to minimum pulls '
the oscillator 900 cycles, %;
Increasing the R.F. signal input from 2 to 200, 000 micré-
volts pulls the oscillator 250 cycles. ;?

51-J3
e Receiver
Sig, Gen, —WMWWA— RR-6A [O8K -
330 ehms "
| LR Frequency
| Standard

Declassified and Approved For Release 2012/09/12 : CIA-RDP78-03424A001400080034-3 -
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3.4 Equivalent Noise Input

; No Dummy Anterna Used 330 ohms Dummy Antenna Used
BFO on BFO off EFQ on O off .
Jones Plug ‘
Not Grounded Lol uv 2.5 uv 0,5 uv 3,0 uv
Jones Plug
Grounded : Lohouv 2,5 uv . 0,5 uv 3,0 uv
3! wire for Antemma
| RP-6A
RR-6A Output Meter
- » Gain Max, 4000 ohms
<
Sig. Gen,
Med 30%
1000 cps 330 ohms

1. All grounds made to ground plane in screen room,

2. RS-6 operated from a 6 volt battery

3, - Test run at 10 mes. on the low band (maximum output was indicated at
this frequency using a 3' anterma wrapped around RP-6A).

Lo Equivalent input in microvolts was found by usmg an R.F. signal

_ generator,
@ 3,15, Harmonic Distortion
"Frequency “Fundamental 2nd Harmonic 3rd Harmenic
(cps) % Distortion Distortion
' : Z
300 100 5.0 1.0
600 100 3.5 0.3
1200 100 3.0 0.2
2400 100 3.5 0.15
Audio ‘ Distortion
Oscillator Test Freq. Analyser
é ' i 4,8 ncs,
i Sig. Gen. RR-6A Output Meter
' uv for S.0. —AVWAA— Gain Max, 4000 ohms
30% Mod. 330 ‘ohms | BFO off 5 m¢

H
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3.16.

Crystal Operation of

the Receiver

Page 9

Operating Freq, Receiver & - Sensitivity for 5 mw
of Crystal Sig. Gen. Freq, Qutput (uv.)
(mes,) - (mcs, AM__ cW
5.0 (1) Lo 18.0 5.4
1000 (II) 905 1007 308
15,0 (III) 14.5 28,0 16,0
7.0 (1) 6.5 13.7 42
14,0 (II) 13,5 13.7 10,8
2190 (III) 20.5 3200 *

R.F, 8ig. Gen,
308 Mod as req'd

330 ehms

RR-6A
Gain Max,
AM-~BFO off
CW-EFO max

# Could not ebtain output without excessive input,

OQutput Meter

.| 4000 okms

5 mw

3.17. Receiver Radiation

Freq. Radiation in uv/meter
_(mcs) | Fundamental | 2nd Har, | 3rd Har, | 4th Har, | 5th Har,
b ‘ Local Ogcillator
! 8.5 40,000 520 300 .0 W
N 740 12,000 300 90 - -
< 10,0 2,200 140 - - -
- ] 10,0 15,000 750 - - -
16.0 14,000 - - - -
2290 ll”ooo - Ld - -
Calibration Oscillator
0.5 5,000 1,200 160 60 -
| A B.F.0,
0,456 | ~ 5,000 80 - - -

A.C. operation in screened room on ground plane in accordance with

“JAN I 225,

. v \Declassified and Approved For Release 2012/09/12 : CIA-RDP78-03424A.001400080034-3
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4.1,

Lo2,

) Page 10
RR-;A : - !
i i
[ Stoddart NM-20-4 |
Transmitter Tests
Power Output |
Power Output in Watts
Freq, 73 146 - 300 600 1200

(mes) ohms ohms ohms ohms ohms

4o5 6.23 6,39 6.95 6.63 6.97

6.0 T L9 7.89 8,08

7.3 8.46 9,00 8,69
9,0 (II) 8,81 8,70 8.48
10.0 (I1) 8,70 8,87 942 8,64 8,28
10,0 (I11) 5.95 6,15 5.73 6,00 5.40
12,0 (I1) 6.35 6450 6,58
o6 (II) | T.40 6,75 7.31
16,0 (II1)| 7.03 6.95 6,95
19.0 (III) | 7.75 7.05 7.12
22,0 (III)| 7.40 7.60 7,05 7026 7.31

Laboratory average crystals were used and the line voltage was
maintained st 120 volts,

Efficiency
Key Up , Key Dowvn

Freq, Plate Input Plate Input Power Output | Efficiency
{mcs) Pwr (watts) Fwr (wabts) (wattis) :
4.5 8,70 21.2 6.95 32,7

7.3 8ol5 20,0 9.00 4o 9
10,0 (II) 8,45 19.4 9olk2 48,5
12.0 (11)|  8.40 21,5 6,50 30,2
16,0 (III} 8.42 21,5 6.95 32,3
22,0 €111} 8.30 18,7 7,05 37.7

A
-

Laboratory average crystals and a 300 ohm dummy antenna were used wi

the 1i4na wraltaca mointainad at 120 valts.

it
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Le3. Crystal Current

The crystal current varied from 35 to 62 milliamperes depending
upon the crystal and frequency selected,

£

Lobyo Keying Characteristics

The keying characteristic of the RT-6A transmitter was checked
every 200 kes, from 4,5 to 22 mcs. With a keying speed of 60

wpm the resulting wave shape at each frequency was classifted good,
fair, or no good (see drawings below), The main trouble en-
countered wass not from bad spikes or tails, but rather the re-
luctance of crystals to oscillate when doubling or tripling te
certain freguencies, as represented by #3. This condition could
usually be remedied by the addition of hand capacity to the cerystal,

See curve of Figure #4,

#1, Good

]
#20 Fair
#3. Wo Goed

Declassified and Approved For Release 2012/09/12 : CIA-RDP78-03424A001400080034-3
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4
4,5, Harmonic Radiatiom
Xmtr. Freq. Stoddart NM-20A Freq, ~Harmonic Radiatien
(mcs) (mes) .3
6.0 6.0 100,00
6.0 12,0 _ 2,22
6.0 - 18,0 2,22
6,0 24,0 0.04
12,0 12,0 100,00
12,0 24,0 9,10
12,0 6.0 0,05
12,0 18,0 0,025

The Stoddart NM-20-A mast antenna was 6 feet from the transmitter
146 dummy antenna., (The test was conducted im a screened room on a
ground plane),

4.6, _ Crystal Input Capacity
The correlation capacitance is less than 10 uuf., and is considered’

te be much too low, The Specifications &®xstated?dn:Pars.5.3sb requir
‘this capacity te be not less tham 22 wuf., nor more than 26 uuf,

5 ~ Comclusion

The RS-6A prototype is not satisfactory for the following reasons:

P - *

1. The receiver S/MN ratio falls below specifications at 22me/s (CW),
all frequencies (AM) on the high band, and at 4.5 me/s (CW).

Specifications S/N Hi Band SN Lo Band
Para 14.603.1 CW 105 105
: " AM 2,0 2,0

2, The selectivity curve is not symmetrical.

The Specifications state in Para 4.6.12,1 ¢ The curve of I. F.
selectivity shall be symmetrical about the I. F. frequency,

Declassified and Approved For Release 2012/09/12 : CIA-RDP78-03424A001400080034-3
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Conclusion (continued)

3.

& -

e

To

St -~

The receiver drifted ey v
warm~up period was allowed, The test frequency was 16 me/s.

The Specifications state in Para L4.6.13 : The maximum frequency
drift after 10 minutes warm-up shall not exceed 0,03% of the
indicated frequency at any part of either band,

The equivalent noise input when measured as shown in Section
3.14 is excessive,

The Specifications state in Para 6.3.3.4 : The maximum value
of - hoise under any consideration shall not introduce a greater
amount of noise into the receiver than-that equivalent to one
microvolt of test signal, 30% modulated at 1000 cycles,

"he local oscillator pulled 900 cycles with gain control
variation and 250 cycles when the R. F, input was increased
from 2 to 200,000 microvelts,

The Specifications state in Para 4,6.15 : Maximum oscillator
frequency change with a variation in gain shall not exceed 100
cycles, Oscillator frequency change with variation in input signal
shall not change more than 100 cycles between input signal levels
of 2 microvolts and 200,000 microvolts,

Receiver radiation from the H.F.0O. ranged from 2200 uv/m to
40,000 uv/m, B.F.O. and Calibration oscillator radiation was

ﬁOOO uv/m,
The Specifications state in Para 4.6.8.1.
H.F.O. Hi Band #3500 uv/m
Lo Band ,1000 uv/m ’
B.F.O. 3 uv/m

Second Harmonic radiation from the transmitter when tuned
to 12 mc/s was 9% on the high frequency band,

The Specifications state in Para 5.3.8 : In no case shall
the harmonic output exceed.12% on the second and 5% on the
third and higher frequencies for low band operation, For
high band operation it shall not exceed 5% on the second and
1% on the third, .

Declassified .and Approved For Release 2012/09/12 : CIA-RDP78-03424A001400080034-3
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5, Conclusion (continued)
8, Crystal current varies bétween 35 and 62 milliamperes. Forty
milliamperes is considered the maximum tolerable when using
FT 243 crystals.,
9, The keying characteristic: of the RT-6A is not acceptable,
(See Para 4.4 and the curve of Figure #4). It did not key
at some frequencies, L

10. The correlation capacitance is less than 10 uuf., and ié
considered to be much too low. The Specifications state
in Para 5.3.6. : This capacity shall be not less than 22 uuf.,
nor more than 26 wuf, .

11, The interconnecting plugs did not mate securely.

12, The Jones plug and socket used during battery operation
were intermittent.

13. The transmitter loading knob falls off.

14. The "key" markings on the Amphenol plugs are not properly

N placed, »

15, Schematic diagrams should be provided,

16, The hook-up block diagrams in the accessory unit should
refer to the RT-6A, RR-6A, etc., instead of to the RT-6,
RR-6, etc.

6, Recemmendation

It is recommended that the faults listed in the Conclusion section

be remedied and that the units be resubmitted for prototype inspection.

e
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